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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. ^MnMe shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Ciaim(s)] 

[Claim 1] The disk-like ferrite assembly in which the I/O electrode which the central conductor was formed in the 
interior of a diskHike ferrite, and was connected to the circumferential side of a disk-like ferrite at the 
aforementioned central conductor was formed. The shield put on one flat surface of this disk-like ferrite assembly. It 
is the non-reciprocal circuit element equipped with the above, and is characterized by constituting the capacity for 
adjustment by forming the capacitor electrode which extended and formed the aforementioned I/O electrode in 
aforementioned one flat surface, and making a dielectric film intervene between aforementioned one flat surface and 
the aforementioned shield. 

[Claim 2] The disk-like ferrite assembly in which the I/O electrode which the central conductor was formed in the 
interior of a disk-like ferrite, and was connected to the circumferential side of a disk-like ferrite at the 
aforementioned central conductor was formed. The pedestal by which the crevice in which this disk-like ferrite 
assembly is held was formed, and the ground electrode was formed in the inside of the aforementioned crevice. It is 
the non-reciprocal circuit element equipped with the above, and when a resistance film is formed in the front face of 
the aforementioned I/O electrode and the aforementioned disk-like ferrite assembly is held in the aforementioned 
crevice, it is characterized by connecting the aforementioned I/O electrode to the aforementioned ground electrode 
electrically through the aforementioned resistance film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the structure of the non-reciprocal circuit element used 

with a microwave band about a non-reciprocal circuit element 

[0002] 

[Description of the Prior Art] A non-reciprocal circuit element is a circuit element transmitted to the central 
conductor of the specific direction, without attenuating the signal which two or more central conductors were made 
to cross, put by the ferrite, added the direct-current magnetic field to the ferrite with the magnet, was made to 
produce magnetic-resonance rotating magnetic field in a ferrite, and was inputted into a certain central conductor. 
For example, although most signals of the specific direction are passed between other two central conductors by an 
isolator s making three central conductors cross and carrying out nonreflective termination of one inside, without 
making it decrease, the signal of an opposite direction is the non-reciprocal circuit element which gave a property 
which is attenuated greatly. 

[0003] Such a non-reciprocal circuit element is used for a mobile transmitter, a portable telephone, etc.. and is an 
indispensable circuit element for operational stability of removal of the reflected wave within the transmitting section 
and a receive section, impedance matching, amplifier. VCO, etc., etc. 

[0004] The central conductor of three circuits arranges a ferrite board to the upper and lower sides of the printed 
circuit board formed with the printing pattern, and the conventional non-reciprocal circuit element is fixing the 
ferrite board to a printed circuit board using a shield. And a permanent magnet is arranged to the upper and lower 
sides of a shield, and the permanent magnet is fixed using a vertical yoke. 

[0005] However, such a conventional non-reciprocal circuit element had the trouble that the alignment of a ferrite 
board to a printed circuit board was very difficult, and had influence in the property with delicate big gap of a ferrite 
board. 

[0006] Then, artificers proposed the non-reciprocal circuit element which canceled such a trouble. The 
non-reciprocal circuit element which artificers proposed to drawinfi 4 is shown. 

[0007] This non-reciprocal circuit element has the really calcinated ferrite assembly 41. the pedestal 42 which holds 
the ferrite assembly 41, the capacity 43 for adjustment, resistance 44, a shield 45, permanent magnets 46a and 46b, 
up yoke 47a, and lower yoke 47b. 

[0008] The ferrite assembly 41 has the central conductor formed in the interior, the I/O electrode 41 1 and the 
ground electrode 412 which is formed in the circumferential side and connected to the edge of a central conductor, 
the piece 413 of an electrode which is formed in the upper surface and connected to the I/O electrode 41 1, and the 
lower ground electrode fonmed in the inferior surface of tongue. 

[0009] A pedestal 42 has the circular crevice 31 1 which holds the ferrite assembly 41 in the center, and when the 
ferrite assembly 41 is held, the internal electrodes 421a, 421b, and 421c which carry out a contact flow are formed 
in the I/O electrode 41 1 at the inside. Among these, internal electrodes 421a and 421b are connected to the 
input/output terminal 423 (one side is not shown) through the through hole 422, respectively. Moreover, 
internal-electrode 421c is pulled out from the notch of a pedestal 42 to the level difference section, and is 
connected to the grounding terminal 424 through resistance 44. Moreover, it connects with the ground electrode 412 
of the ferrite assembly 41 at the side ground electrode 425 which carries out a contact flow, and the side ground 
electrode 425, and the ground side electrode 426 which carries out a contact flow is formed in the lower ground 
electrode at the inside of the circular crevice 311. This ground side electrode 426 is connected to the grounding 
terminal 424 through the through hole. 

[0010] Soldering of the electrostatic capacity 43 is carried out between the piece 413 of an electrode of the upper 
surface of the ferrite assembly 41. and a shield 45. If the ferrite assembly 41 is held in a pedestal 42, the connection 
of a shield 45 will carry out a contact flow at the ground electrode 412 of the ferrite assembly 41, and the side 
ground electrode 425 of a pedestal 42. Moreover, the I/O electrode 41 1 of the ferrite assembly 41, the internal 
electrode 421 of a pedestal 42. and the ground electrode 412 and the side ground electrode 425 carry out a contact 
flow mutually at this time. 

[001 1] The up yokes 47a and 47b are pasted, respectively, and when the connection of up yoke 47a and lower yoke 
47b is inserted in the yoke installation section 427, the permanent magnets 46a and 46b which impress a magnetic 
field to the ferrite assembly 41 are constituted so that it may be allotted to a predetermined position to the ferrite 
assembly 41. 
[0012] 

[Problem(s) to be Solved by the Invention] However, two or more capacity for adjustment is required for the 
non-reciprocal circuit element which artificers proposed, and *rt has the trouble that there are many part mark and 
assemblers. Moreover, the space for carrying resistance in a pedestal must be provided, and there is also a trouble 
that a pedestal becomes large-sized. 

[0013] It is more small, there are few part mark, and this invention aims at offering a non-reciprocal circuit element 

with few erectors. 

[0014] 

[Means for Solving the Problem] The disk-like ferrite assembly in which the I/O electrode which according to this 
invention the central conductor was formed in the interior of a disk-like ferrite, and was connected to the 
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circumferential side of a disk-like ferrite at the aforementioned central conductor was formed. In the non-reciprocal 
circuit element equipped with the shield arranged on one flat surface of this disk-like ferrite assembly The 
non-reciprocal circuit element characterized by constituting the capacity for adjustment is obtained by forming the 
capacitor electrode which extended and formed the aforementioned I/O electrode in aforementioned one flat 
surface, and making a dielectric film intervene between aforementioned one flat surface and the aforementioned 
shield. 

[0015] Moreover, the disk-like ferrite assembly in which the I/O electrode which according to this invention the 
central conductor was formed in the interior of a disk-like ferrite. and was connected to the circumferential side of a 
disk-like ferrite at the aforementioned central conductor was formed, In the non-reciprocal circuit element equipped 
with the pedestal by which the crevice in which this disk-like ferrite assembly is held was formed, and the ground 
electrode yvas formed in the inside of the aforementioned crevice A resistance film is formed in the front face of the 
aforementioned I/O electrode, and when the aforementioned disk-like ferrite assembly is held in the aforementioned 
crevice, the non-reciprocal circuit element characterized by connecting the aforementioned I/O electrode to the 
aforementioned ground electrode electrically through the aforementioned resistance film is obtained 
[0016] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. The disk-like ferrite 
assembly used for drawins 1 by one example of this invention is shown. This ferrite assembly 1 1 is mutually insulated 
inside a ferrite 12. and the central conductors (stripline) 13a. 13b. and 13c which cross with equiangular (120 
degrees) are formed Moreover, the I/O electrodes 14a, 14b. and 14c and the ground electrodes 15a, 15b. and 15c 
which are connected to central conductors 13a. 13b, and 13c, respectively and which were formed by the 
equiangular distance like are formed in the periphery side of the ferrite assembly 11. Furthermore, the capacitor 
electrodes 16a. 16b, and 16c connected to the I/O electrodes 14a, 14b, and 14c, respectively are formed in the 
upper surface of the ferrite assembly 1 1 , and the lower ground electrode (refer to drawing 2 ) connected to the 
ground electrodes 15a. 15b, and 15c is formed in the inferior surface of tongue. The resistance film 17 is formed in 
the soffit side of I/O electrode 1 4a further again. 

[0017] The relation between central conductor 13a and each electrode is shown in drawing 2 . Central conductor 
13a, I/O electrode 14a, and ground electrode 15a are beltlike, and it has H form. The triangle-like lower ground 
electrode 21 is connected to the soffit of ground electrode 15a which is one foot of H form. This lower ground 
electrode is connected to other ground electrodes 15b and 15c. Moreover, a upper limit is bent by the L character 
type, and output-electrode 14a which is the foot of another side forms the capacitor electrode, and the resistance 
film 1 7 is formed in the soffit side. In addition, except for the resistance film 1 7, it has the same composition also 
about central conductors 1 3b and 1 3c. 

[0018] Such a ferrite assembly 1 1 is obtained as follows, for example. First printing formation of the central 
conductor which is insulated mutually and intersects the upper surface of a disc-like ferrite green object with 
equiangular is carried out in conductive paste. Carry out the laminating of the disc-like ferrite green object of the 
shape of other isomorphism to this disc-like ferrite green object, it is made to stick it, and a central conductor is put. 
And the conductor paste which serves as an electrode, respectively is printed to the side and the vertical side of 
two ferrite green objects. After calcinating, the resistance film 1 7 is printed and dried with a roller, and the ferrite 
assembly 1 1 in which a ferrite 1 2, a central conductor 1 3, and each electrode were formed in one is completed. 
[0019] Next, one example of this invention is explained with reference to drawing 3 . The non-reciprocal circuit 
element of this example has the ferrite assembly 11 mentioned above, the pedestal 31 which holds the ferrite 
assembly 1 1, the dielectric film 32. a shield 33, permanent magnets 34a and 34b. up yoke 35a, and lower yoke 35b. 
[0020] The circular crevice 31 1 which holds the ferrite assembly 11 in the center is formed in the pedestal 31. When 
the ferrite assembly 1 1 is held in the inside of the circular crevice 31 1 , a contact flow is carried out at the internal 
electrodes 312b and 312c which carry out a contact flow, respectively, the side ground electrodes 313a. 313b, and 
313c which carry out a contact flow at the ground electrodes 15a, 15b, and 15c. and the lower ground electrode 21, 
and the lower ground electrode 21 and the ground side electrode 314 of the same configuration are formed at the 
I/O electrodes 14b Moreover, although not shown in drawing 3 , the ground electrode which carries out a contact 
flow and is further connected to the resistance film 17 at the ground side electrode 314 is also formed in the inside 
of the circular crevice 311. 

[0021] It is formed in the upper surface of a pedestal 31 from the inner skin of the circular crevice 311, applying 
internal-electrode 312b. and it is connected to the input/output terminal 316 prepared in the lower part of a 
pedestal 31 through the through hole 315. It is the same as that of internal-electrode 312b also about 
iritemal-electrode 312c. Moreover, the side ground electrodes 313a. 313b, and 313c are connected to the ground 
side electrode 314, and the ground side electrode 31 4 is connected to the grounding terminal 31 7 formed in the 
lower part of a pedestal 31 through the through hole 31 6. 

[0022] If the ferrite assembly 1 1 is inserted in the circular crevice 31 1 of a pedestal 31, the resistance film 1 7 will 
carry out a contact flow, and will be electrically connected to a grounding terminal 317 through the ground side 
electrode 314 and a through hole 316 at the ground electrode which is not illustrated. Thereby, termination of the 
I/O electrode 14a is carried out with the resistance film 17. Moreover, the I/O electrodes 14b and 14c carry out a 
contact flow, and are electrically connected to the inside electrodes 312b and 312c through a through hole at an 
input/output tenminal, respectively. The ground electrodes 15a, 15b, and 15c and the lower ground electrode 21 
carry out a contact flow at the side ground electrodes 313a, 313b, and 313c and the ground side electrode 314. and 
are connected to a grounding tenminal 317 through a through hole 316 further again, respectively. 
[0023] The dielectric film 32 is carried in the upper surface of the ferrite assembly 11. and a shield 33 is put on it 
Thereby, the capacitor electrodes 16a, 16b, and 16c, the dielectric film 32, and a shield 33 constitute electrostatic 
capacity. If a shield 33 is put on, the connection 321 will carry out a contact flow at the side ground electrode 313 
while carrying out a contact flow at the ground electrode 15. That is, a shield 33 acts as a ground of the capacity for 
adjustment 

[0024] Permanerrt magnet 34a is carried In the upper surface at a shield 33. Moreover, permanent magnet 34b is 
arranged at the lower part of a pedestal 31. These permanent magnets 34a and 34b ar fixed with the up yokes 35a 
and 35b. Moreover, the up yokes 35a and 35b constitute a closed magnetic circuit by connecting a connection 

mutually. 

[0025] Thus, with the non-reciprocal circuit element of this example, since the capacity for adjustment is 
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constituted from a capacitor electrode formed in the upper surface of a ferrite assembly, a dielectric film, and a 
shield, two or more capacity for adjustment soldered on the femte assembly is unnecessary, and is simplified also 
like an erector 

[0026] Moreover, with the non-reciprocal circuit element of this example, as resistance for tenmination. it is not 
necessary to provide the space for preparing the resistance for termination in a pedestal, and a pedestal can be 
miniaturized, it can have and a non-reciprocal circuit element can be miniaturized by having prepared the resistance 
film on the I/O electrode of a fenite assembly. 
[0027] 

[Effect of the Invention] According to this invention, with having formed the capacitor electrode in the upper surface 
of a ferrite assembly, having made the dielectric film intervene between the upper surface of a ferrite assembly, and 
a shield, and having constituted the capacity for adjustment, part mark can be decreased and the number of erectors 
can be decreased. 

[0028] Moreover, by having formed the resistance film on the front face of an I/O electrode, and having considered 
as the resistance for termination, since the space which carries the resistance for termination in a pedestal 
becomes unnecessary, a miniaturization is realizable. 



[Translation done.] 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the transillumination perspective diagram of the ferrite assembly used for one example of this 
invention. 

[Drawing 2l It is the perspective diagram showing the relation between the central conductor of the ferrite assembly 
of drawing 1 , and each electrode. 

Drawjng 3l It is the decomposition perspective diagram of one example of this invention. 
Drawing 41 It is the decomposition perspective diagram of the non-reciprocal circuit element which artificers 
proposed. 

[Description of Notations] 

1 1 Ferrite Assembly 

12 Ferrite 

1 3a, 1 3b. 1 3c Central conductor (stripline) 

14a, 14b. 14c I/O electrode 

1 5a, 1 5b, 1 5c Ground electrode 

1 6a, 1 6b, 1 6c Capacitor electrode 

17 Resistance Film 

21 Lower Ground Electrode 

31 Pedestal 

311 Circular Crevice 

312b. 312c Internal electrode 

313a, 313b. 313c Side ground electrode 

314 Ground Side Electrode 

315 Through Hole 

316 Input/output Terminal 

31 7 Grounding Terminal 

32 Dielectric Film 
321 Connection 

33 Shield 

34a, 34b Permanent magnet 
35a Up yoke 
35b Lower yoke 
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DRAWINGS 



rOrawing 11 
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[Drawing 21 




[Drawing 3] 
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